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THURSDAY, JUNE 26, 1890. 


ZOOLOGICAL GEOGRAPHY. 


La Geographic Zoologique. Par Ie Dr. E. L. Trouessart. 
Avec 63 figures intercalees dans le texte et deux 
cartes. (Paris : J. B. Baillifere et Fils, 1890.) 


D R. TROUESSART, author of a “Catalogue des 
Mammiferes Vivants et Fossils,” and until recently 
Curator of the Museum at Angers, has enriched the 
Bibliotheque Scientifique Contemporaine with a most 
interesting and valuable book on zoological geography. 
This work must have caused its author a great amount of 
labour, to judge from the painstaking way in which he 
has worked in the facts collected by numerous specialists. 
Their results, and those of his many predecessors in the 
fascinating field of the distribution of animals, have been 
augmented by his own views, and have been condensed 
into a form which it is agreeable and easy to read. 

The first six chapters are devoted to a description of 
the various zoo-geographical regions as they are now 
generally accepted. The different types of animals which 
are to serve as a basis for the investigation of the laws 
of geographical distribution are grouped in four classes, 
according to their means of dispersion and their usual 
habitats: terrestrial, fresh-water, aerial— i.e. provided 
with wings—and marine. The author has greatly in¬ 
creased the value of his book by the graphic method he 
has employed to show the distribution of given groups of 
creatures. 

The general scheme is given on p. 175, the eight regions 
into which the author divides the globe being indicated 
by blocks, which are arranged and connected with each 
other as follows :— 


Arctic Region 

I I 

Palasarctie Region Nearctic Region 

Ethiopian Region—Oriental Region Neotropical Region 
Australian Region 
Antarctic Region. 

The mammalian distribution , when expressed by such 
a lucid scheme, comes out thus :— 

Arctic 

1 

Holarctic 1 

i i 

Ethiopian Neotropical 
Australian 
Antarctic. 

This indicates that, so far as mammals only are con¬ 
cerned, the Palaeo- and Nearctic regions are practically 
one, while the Oriental is merged in the Ethiopian 
region. Australia stands, of course, alone ; but that this 
continent must have been once connected with the Indo- 
Malayan countries is strongly indicated by the dingo and 
several other, chiefly rodential, placental mammals in 
Australia. The discovery by Prof. MacCoy of fossil 
bones of the dingo in Pliocene strata of Victoria disposes 

1 For Holarctic the more convenient and more correct name of the Peri- 
arctic region might be substituted. Holarctic should logically include the 
Arctic together with, its subdivisions. Triarctic, an American term, means, 
of course, Arctic 4* Palaeo 4- Nearctic, while Periarctic would indicate 
what is wanted—namely, the Holarctic minus the Arctic region.— H. G. 
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at once of the hypothesis of its having been introduced 
by man. 

The distribution of reptiles (p. 204 f) is almost entirely 
based upon G, A. Boulenger’s results, as published by him 
in the “ Catalogue of Lizards and Tortoises in the British 
Museum,” and shows to what valuable account such a 
publication can be turned if worked out upon a proper 
basis :—• 

(Palseogcea) (Neogaea) 

Occidental + Oriental Nearctic Region 

+ + + 


African Australian and Neotropical Region 
Polynesian Regions 


New Zealand Region. 


This scheme indicates that in the distribution of rep¬ 
tiles the principal relationships range vertically, with few 
or hardly any (except, of course, in Europe and Asia) trans¬ 
verse or longitudinal similarities. The globe is practically 
divisible into two great regions—namely, into Neogasaand 
Pateogsea, or into an American, Oriental, and Occidental 
region, New Zealand being a remote and peculiar 
appendix of the Oriental portion. 

On p, 215 f terrestrial insects , especially Coleoptera, 
are discussed. The two Polar regions possess a few 
forms only, and need hardly be considered. The Hol¬ 
arctic region, connected by the broad vertical belt of 
Polynesia and the west coast of both Americas with the 
Australian, New Zealand, and Patagonian regions, is 
comparatively poor in Coleopterous types, and the forms 
which occur have certain resemblances in common. Two 
large centres of rich development in forms and numbers 
are the Indo-African or Ethiopian, and the Brazilian or 
typical Neotropical regions. 


Region Microtypique (Nord) 

I + I 

Indo-African Polynesia Brazilian 
Region Region 

I . 

Australia Patagonia 

New Zealand 

Region Microtypique (Sud). 


The division of the globe into Pateogasa and Neogaea 
is equally applicable to the Arachnids , the differences 
between Arcto and Notogsea being of by far less im¬ 
portance. Arachnid regions are : (1) Palasarctic, (2) 
Ethiopian, (3) Oriental, (4) Australian, (5) American. The 
whole of America has practically an Arachnid fauna from 
north to south, and it is divisible into eight sub-regions, 
which do not correspond with those of Wallace. The 
Ethiopian Arachnid region comprises the whole of Africa 
south of the Atlas, and Central Arabia ; it has therefore 
been called the Libyan region, since it differs by the 
whole extent of the Sahara from the Ethiopian region 
of Wallace. The Oriental and Australian regions are 
those of Wallace, but the Oriental includes Madagascar 
and South-Eastern Africa as a sub-region. Certainly, so 
far as Coleoptera and Arachnida are concerned, Mada¬ 
gascar is much more Malayan than African. The 
Palaearctic region, as a whole, is that of Wallace, but 
the four sub-regions are differently arranged—namely, 
Europeo-Siberian, Hispano-Italian (Western Mediter¬ 
ranean and Canary Islands), Taurian or Eastern Medi¬ 
terranean, with Asia Minor and the Turanian Steppes, 
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and lastly the Manchurian sub-region, which consists of 
China and Japan. 

The scheme which represents, after Boulenger, the 
distribution of A?nphibia, strongly indicates their distri¬ 
bution in parallel zones—namely, a northern, equatorial, 
and southern zone. Australia is obviously American in 
character, but the Indian region includes the whole of the 
Malayan islands and even New Guinea. 

Palsearctic—Nearctic Region 

1 r 

Ethiopian + Indian Region Neotropical Region 

+ 

Australian Region. 

Concerning fresh-water fishes , after Dr. Gunther, the 
diagram shows at a glance that the form of the continents 
has little influence upon the distribution. There are like¬ 
wise parallel zones, one of which, the Arctic, contains no 
fresh-water fishes. 

Northern Zone = Palaearctic + Nearctic Region. 

Equatorial Zone = 

African + Indian Pacific o. Australian + Neotropical Region 
(Cyprinoid Section) . (Acyprinoid Section) 

Antarctic Zone — Tasmanian New Zealand Patagonian 

Sub-regions. 

The distribution of terrestrial mollusks is that of S. P. 
Woodward and P. Fischer’s “ Manuel de Conchyliologie,” 
1887. The six molluscan regions correspond almost exactly 
with those of Wallace, with this exception, that the Pata¬ 
gonian or Chilian sub-region is elevated to the rank of a 
seventh region. 

In dealing with the distribution of flying creatures, the 
author rightly draws attention to the circumstance that 
the recent volcanic outbursts of Krakatao might have killed 
all the terrestrial inhabitants with the exception of such 
animals as could fly to neighbouring islands. Therein 
lies, according to M. Trouessart, the explanation why the 
Polynesian islands are inhabited by bats and birds only, 
some of which are peculiar island forms. But these he 
considers to be the last survivals of a Polynesian fauna, of 
which we have now only dispersed members. This is one 
of those perplexing ideas which, although arrived at by a 
perfectly logical process of thinking, are nevertheless 
without any real justification. 

For the distribution of birds Dr. Reichenow’s six zones 
have been adopted ; these zones are widely different from 
the now time-honoured six regions. 

Arctic Zone 

Oriental Zone Occidental Zone 

Oriental Temperate Region Occidental Temperate Region 

1 I I 

Ethiopian Region Malayan Region South American Region 

Madagascar Zone Australian Zone 
Antarctic Zone. 

The Oriental and Occidental zones are, of course, 
nothing but the Palaeo- and Neogasa ; the word zone 
should not be applied to eastern and western hemispheres, 
but rather to horizontal belts. Dr. Reichenow lays stress 
upon the idea that the annual migration of European 
and of Asiatic birds shows their connection with the 
Ethiopian and Malayan regions ; hence their combination 
into one zone, together with what has been called hitherto 
the Palsearctic region. Madagascar has been elevated 
to separate rank, and so have the Arctic and Antarctic 
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zones, so that on the whole the old arrangement (based 
by Dr. Sclater chiefly upon birds) has been completely 
altered. Birds are far less cosmopolitan than one might 
suppose, judging only by the strength of their wings. 

The distribution of Lefidoptera is rather surprising, 
because the applied schematic representation shows that 
there are only three great regions. The New World, from 
Canada to Cape Horn, stands alone ; Africa forms only 
a sub-region of the large Holarctic region, which includes 
Canada ; while Australia forms a sub-region of the Indian 
region, which again gradually merges in the eastern half 
of the Holarctic. These results, however, are based upon 
the somewhat antiquated conclusions drawn by Koch and 
Staudinger in 1850. 

Holarctic Region 

I I 

American Region African Indian 
Subregion Region 

i 

Australian Sub region. 

According to the Spanish naturalist, J. Bolivar, the dis¬ 
tribution of the Orthoptera, which, being possessed of 
great power of flight, are given to long migrations, agrees 
rather with that of a part of the Coleoptera. 

Pp. 280 and 281 contain a map of the world, on Mer¬ 
cator’s projection, upon which the principal ocean cur¬ 
rents are indicated, and by conventional signs the distri¬ 
bution of seals, sea-lions, penguins, and auks. The Sphen- 
iscidae have been carried along the west coast of South 
America as far north as the Galapagos Islands by the 
cold Humboldt’s current, a circumstance which, by the 
way, was first pointed out by the late Dr. Watson in 
his Challenger Report on the Spheniscidte. The Pinni- 
pede genus Macrorhinus follows strange lines across the 
Pacific Ocean, apparently in conformity with existing 
currents, but the conclusions as to the original home of 
these sea-elephants seem somewhat far-fetched. The 
seal Pelagius monachus, until recently considered a chiefly 
Mediterranean species, is known to occur at the Canaries 
and at Madeira. Another closely allied species, P. trofii- 
calis, Gill, has been discovered at certain lonely islands off 
Yucatan. But is it probable that this species owes its origin 
to a small group of the Mediterranean species, which has 
been carried across the Atlantic, past the numerous Antillean 
islands, almost to the mainland of Central America, there 
to be transformed into a new species ? Is it not more 
likely that the occurrence of Mediterranean seals in 
the Atlantic is due to a formerly wider extra-Mediter¬ 
ranean distribution, especially since remnants of such 
seals have been found recently in the Furfoz caves near 
Setubal ? 

The eleventh chapter deals with the faunas of deep seas, 
high mountains, coast zones, lacustrine and subterraneous 
regions. 

The twelfth, the last chapter, gives a very short account 
of the distribution of animals in time. Hardly any types 
of fossil animals are known to have existed in all regions 
of the globe. The largest animals enjoyed the most 
restricted range, both in space and in time. The small 
size and the early occurrence of mollusks and insects 
explain their now almost cosmopolitan distribution, 
while the greater abundance of Tertiary mammals, with 
their subsequent local extermination, gives the clue to 
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their present often scattered range. The great divisions 
of the world into Palaeogasa and Neogsea are confirmed 
by palaeontology. Still more marked, however, is and 
has been the contrast between Arcto- and Notogaea : so 
that one feels inclined to suppose that the Neogaea is 
only an exaggerated extension of the Notogaea. 

Such is a short outline of the contents of this book, 
which, we feel sure, everyone interested in the study of 
geographical zoology or of zoological geography, as the 
case may be, will be pleased to read. 

I-I. Gadow. 


JE VO NS AND MILL, 

Pure Logic and other Minor Works. By W. S. Jevons. 

Edited by Prof. Adamson and Harriet Jevons. 

(London: Macmillan and Co., 1890.) 

HE services of the late Prof. W. S. Jevons to logic 
were so eminent that considerable interest attaches 
to his minor writings on that subject, which are now col¬ 
lected into a volume. The earlier works, “ Pure Logic ’’ 
and “ The Substitution of Similars,” vPhich are contained 
in the first and larger part of the volume, possess, indeed, 
no more than a historic value. They expound his well- 
known theory of equational logic, but for all practical 
purposes they are replaced by the later and more inter¬ 
esting exposition which is contained in the “ Principles 
of Science.” 

The second part of the volume is a reprint of the 
articles which Jevons contributed to the Contemporary in 
criticism of J. S. Mill, A short chapter on the method 
of difference is all that the editors were able to add to 
them out of the mass of manuscript which the author had 
in preparation for a systematic criticism. These essays 
do not add to Jevons’s reputation. They are a passionate 
indictment of Mill’s consistency : Jevons thought that 
“ Mill’s mind was essentially illogical,” and in the name 
of logic he thought it his duty to undermine the authority 
of Mill’s writings. It may be doubted whether any work 
of theory could bear such a strain of rigorous verbal pre¬ 
cision as Jevons endeavours to impose upon Mill. How¬ 
ever, not even the most devoted admirers of Mill would 
maintain that Mill was a consistent thinker ; they would 
find his merit elsewhere. To them and to others it will 
seem that Jevons has left behind him a criticism far 
worthier both of himself and of Mill, in the positive 
advances which he made upon Mill’s doctrines in his 
own work on the principles of science, in the light which 
he threw upon the fundamental nature of induction, upon 
the function of hypothesis, and upon Mill’s so-called 
deductive method. 

Among the generation which is now entering upon 
maturity many persons must have passed through a 
similar history in their feelings with regard to Mill. 
They became acquainted with his philosophy in youth, 
and were carried away by its apparent clearness, its 
freshness and youthful feeling, its love of truth, its 
dignity, and the large views it gave them of human 
thought and human life. It opened to them a new world 
of thought and feeling. Afterwards, as they reflected 
upon it, with the help of teachers anxious that en¬ 
thusiasm should not blunt the edge of their pupils’ 
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powers of rigorous thinking, they discovered that it 
was riddled with contradictions real as well as verbal; 
was full of doctrines laid alongside of each other without 
adjustment. By and by, when they recovered from the 
shock of this discovery, they began to perceive that its 
very errors were light-giving, that its inconsistencies were 
due to Mill’s large-mindedness, his susceptibility to every 
side of a subject; that where his reasoning was least 
rigorous it was often most stimulating, and directed in¬ 
quiry upon new and truer doctrines ; and perhaps they 
often fell into the paradox of cherishing its errors above 
its truths. Such persons will be inclined to resent a 
criticism which contents itself with exposing the obvious 
contradictions of Mill’s philosophy. 

It is paying poor respect to a thinker to excuse his 
want of consistency. But with a writer like Mill, above 
all others, a mere destructive criticism conveys a positively 
false impression. It is for any higher purpose of little 
value, because it fails to point out the real significance of 
the incriminated doctrines. And this is just the vice of 
Jevons’s attack. 

Let it be granted at once that Mill’s doctrines of geo¬ 
metrical axioms, of the foundation of induction, of 
pleasure, contain glaring contradictions. Mill holds that 
geometrical axioms are derived from experience; but 
while he admits that there is no such thing in existence 
as a straight line, he declares that we can reason about 
straight lines because our ideas of spatial figures exactly 
correspond to the reality. He declared that all induction 
rests ultimately, in a syllogistic relation, upon the law of 
causation, and at the same time that this principle is 
itself derived from particular inductions by the process 
of simple enumeration, which he elsewhere stigmatizes as 
vicious. With a theory of pleasure not different in 
principle from that of Hume and Bentham, he at the 
same time asserts a distinction of pleasures in kind. In 
exposing these contradictions, as well as in pointing out 
the difficulties of the method of difference, Jevons is 
completely successful; but in leaving the reader to infer 
that Mill’s doctrines are therefore valueless he omits the 
most necessary part of the critic’s task. Mill distinctly 
says that the axiom that two straight lines cannot inclose 
a space represents the limit to which many actual ex¬ 
periences approximate. It is true that he did not solve 
the ultimate difficulty of the relation to reality of such a 
limiting proposition—call it a hypothesis, or call it an 
ideal experiment. But, in spite of the gratuitous incon¬ 
sistencies he introduces into the argument, Mill’s conten¬ 
tion remains unassailed that geometrical truths derive 
their authority from the same source as all other truths. 
With regard to the basis of induction, a more impartial 
criticism would have pointed out that Mill failed because 
he was untrue to himself. His doctrine of the syllogism 
is one of the most important contributions ever made to 
logic, but ii he had been true to it he would have given 
to the law of universal causation as major premiss of the 
inductive syllogism a function like that which he assigns 
to the major premiss of every syllogism, and both secured 
the consistency of his whole theory as well as the truth 
of this particular doctrine. His distinction of pleasures 
according to kind is impossible on his own theory, its 
real position in his mind uncertain, and its suggestiveness 
in any case small; but, with its appeal to the judgment of 
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